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Species and genetic diversity of seaweeds
on Japanese tsunami debris

Hiroshi Kawai & T. Hanyuda (Kobe University)
Gayle Hansen (Oregon State University)
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What are algae and seaweeds?

Representative NIS seaweeds.

How to elucidate their introduction origin and pathway.
Potetial introductions by tsunami debris



Terrestrial ecosystem
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Land plants Water plants

Green algae

Green algae

Red algae Seagrasses

Brown algae
Microalgae
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Distribution influenced by water tempreature and currents
Max. depth of growth is 100-150m
Relatively narrow distributional ranges
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MR F 2L DHEYFE) Ship hull carries benthic organisms
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R EZTE I HiE%ESEE Floating dock has rich seaweed vegetation
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High species diversity and biomass

Not only annual but also perennial species were transported in
healthy condition and were reproductive

Species of heteromorphic life history have regenerated on the
floating dock

Animals associated with seaweeds have survived the transport
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*E,_';ié Brown algae
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#13% Red algae
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Comparisons of specimens from Tohoku region, JTMD and North America

SR E R

Potential vectors (JTMD)

R b B AR SR * BAKER BALR
Original populations (donor) Recipient populations

Genetic comparisons Native? Introduced?
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Worldwide distribution of Undaria pinnatifida and first records in the area

1971
2002
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Narive range 2004

1990 (19827?)
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cox 3 ER 2 BECH

cox 3 DNA sequence
TACTTTTGCAGTTCAGCAAGGATTACGTATGGG

TATGATACTTTTTATTGTGTCTGAAATTATGTTTT
TTTTTGCTTTCTTTTGGGCTTTTTTTACTTCATC
GATATCCCCCGTTTTTAATATTGGAGGTGTTT
GGCCTCCTGTAGGGATAGAAGCAATTAGCCC
ATGGGGATTACCTTTTTTAAATACTATTCTTTTA
CTTTCTTCAGGAGCAAGTGTTACATGGGCTCAT
CATGCAATTGTGGCTGGTTTTAAAAAAGAAGCT

TTACAAGGTTTAGGGGTAACATTAGGGTTTGCA
GTTGCGTTTACAGGTATGCAAGGTATTGAATAT

ATGCATGCTCCTTTTGGTATGTCAGATGGGGTT
TATGGTTCAGTATTTTATATGGCTACGGGATTT

CATGGATTTCATGTTATTATTGGAACAATATTCT
TAGCTATTTGTACAATAAGATTGTATTGGGACC

ATTITA

NTARA(TES
Number of haplotypes
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Genetic diversity of native population of Undaria pinnatifida
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Genetic relationship among
haplotypes (spanning tree)
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Geographical distribution of haplotypes

cox3 + tatC-tLeu
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Worldwide geographical distribution of cox3 + tatC-tLeu haplotypes
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O Origin of an anonymous boat
carrying yellowtail jacks and
banded knifejaw fish was
confirmed to be originated
from Tohoku region by the

O genetic type of the associated

Ulva species.

Haplotypes based on mitochondrial
atpl-H & cob-cox3 gene DNA sequence
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Field survey for detecting new recruitment
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Selection of long-term monitoring sites for detecting new recruitment of JTMD algae
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Publication and distribution of identification
guide of representative seaweeds on JTMD

Thank you for your attention.
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